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(54) OIL TEMPERATURE INCREASE RUNNING DEVICE OF HYDRAULIC ELEVATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform stable oil 
temperature increase running and quiet oil temperature 
increase running at night. 

SOLUTION: An oil temperature detector 1 detects an oil 
temperature and an oil temperature increase value 
detecting means 4 detects an oil temperature increase 
value. An electric motor rotational speed adjusting means 5 
controls the rotational speed of an electric motor 9 based on 
the detected oil temperature increase value. The rotational 
speed of the electric motor 9 is reduced by 1/2 at night by an 
environment condition setting means 6 and control is 
performed by a time two times as that for the daytime. 
Thus, an oil temperature is increased without being affected 
by a room temperature and no adverse effects are given to a 
surrounding environment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] If the oil -temperature detector which carried out adjustable-speed operation of the hydraulic pump 
with the motor immersed in the oil tank, was made to go up and down the cage of a hydraulic lift, and was 
installed into the above-mentioned oil detects the oil temperature below a predetermined value The 
oil-temperature rise driving device of the hydraulic lift characterized by having a motor rotational-speed 
adjustment means to control the rotational speed of the above-mentioned motor based on the oil-temperature 
rise value under above-mentioned oil-temperature rise operation, in the equipment which the 
above-mentioned motor is separated [ equipment ] from the above-mentioned hydraulic pump, is driven 
[ equipment ], and raises the above-mentioned oil temperature. 

[Claim 2] The oil -temperature rise driving device of the hydraulic lift according to claim 1 characterized by 
establishing an environmental condition setting means to set up the environmental condition which makes 
the rotational speed of the motor at the time of oil-temperature rise operation change. 

[Claim 3] The oil -temperature rise driving device of the hydraulic lift according to claim 1 characterized by 
establishing an environmental condition setting means to set up the environmental condition which makes 
rotational speed of the motor at the time of oil-temperature rise operation a value lower than the time of the 
usual oil-temperature rise operation. 

[Claim 4] The oil-temperature rise driving device of the hydraulic lift according to claim 1 characterized by 
establishing an environmental condition setting means to set up the environmental condition which makes 
rotational speed of the motor at the time of oil-temperature rise operation a value lower than the time of the 
usual oil-temperature rise operation, and makes it long duration rather than the time of the above-mentioned 
usual oil-temperature rise operation. 

[Claim 5] The oil -temperature rise driving device of the hydraulic lift according to claim 1 characterized by 
establishing an abnormality distinction means to distinguish from the abnormalities of the above-mentioned 
oil-temperature rise operation if the oil-temperature rise value under oil-temperature rise operation comes 
outside the predetermined range. 

[Claim 6] The oil-temperature rise driving device of the hydraulic lift according to claim 5 characterized by 
establishing an abnormal -stop command means to output the command which stops a motor when the 
abnormality distinction means distinguished abnormalities. 

[Claim 7] If the oil -temperature detector which carried out adjustable-speed operation of the hydraulic pump 
with the motor immersed in the oil tank, was made to go up and down the cage of a hydraulic lift, and was 
installed into the above-mentioned oil detects the oil temperature below a predetermined value In the 
equipment which the above-mentioned motor is separated [ equipment ] from the above-mentioned 
hydraulic pump, is driven [ equipment ], and raises the above-mentioned oil temperature The oil -temperature 
rise driving device of the hydraulic lift characterized by having an oil -temperature rise value detection 
means to detect the oil -temperature rise value under above-mentioned oil -temperature rise operation, and a 
motor rotational-speed adjustment means to change the command value of the rotational speed of the 
above-mentioned motor with the oil-temperature rise value by which detection was carried out 
[ above-mentioned ]. 

[Claim 8] If the oil -temperature detector which carried out adjustable-speed operation of the hydraulic pump 



with the motor immersed in tH^pi tank, was made to go up and down the cage of a hydraulic lift, and was 
installed into the above-mentioned oil detects the oil temperature below a predeteiTnined value In the 
equipment which the above-mentioned motor is separated [ equipment ] from the above-mentioned 
hydraulic pump, is driven [ equipment ], and raises the above-mentioned oil temperature An oil -temperature 
rise value detection means to detect the oil-temperature rise value under above-mentioned oil-temperature 
rise operation. An environmental condition setting means to set up the environmental condition which 
makes the rotational speed of the above-mentioned motor at the time of the above-mentioned 
oil-temperature rise operation change, A motor rotational-speed adjustment means to change the command 
value of the rotational speed of the above-mentioned motor according to the temperature rise value by which 
detection was carried out [ above-mentioned ], and the environmental condition by which a setup was 
canned out [ above-mentioned ], The oil-temperature rise driving device of the hydraulic lift characterized 
by having an abnormality distinction means to change the above-mentioned predetermined range according 
to the environmental condition by which a setup was carried out [ above-mentioned ] while distinguishing 
from the abnormalities of the above-mentioned oil-temperature rise operation, when the oil -temperature rise 
value under above-mentioned oil -temperature rise operation came outside the predetermined range. 



[Translation done.] 
* NOTICES * 

JPO and NCXPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which carries out oil-temperature rise 

operation at the time of the temperature fall of an oil which drives a hydraulic lift. 

[0002] 

[Description of the Prior Art] Generally, with a hydraulic lift, if the temperature of an oil changes, the 
viscosity of an oil will change, and if an oil temperature falls, viscosity will become high. Thereby, damage 
on devices, such as a hydraulic pump, is caused, or the ullage and mechanical efficiency of a hydraulic 
pump change and the load torque to a motor and the speed of response of a check valve are changed. For this 
reason, a means to operate fixed time amount oil-temperature rise equipment, and to raise an oil temperature 
when an oil temperature is low is ************** 

[0003] In recent years, in connection with the technical progress of a semi-conductor, an electrical potential 
difference and a frequency are changed and the method which controls the rotational speed of an induction 
motor over the large range is adopted widely. The oil -temperature rise equipment which carries out 
oil -temperature rise operation by this motor rotational-speed control system is indicated by JP,3-158375,A. 
This connects the hydraulic pump of an induction motor with an electromagnetic clutch, the rotational speed 
of a hydraulic pump is usually controlled through an electromagnetic clutch at the time of operation, by 
intercepting an electromagnetic clutch, only an induction motor is driven at the time of an oil-temperature 
fall, and it raises an oil temperature using generation of heat of a motor, and the rotation loss energy of an oil. 
[0004] 

[Problem(s) to be Solved by the Invention] If low temperature is detected, he is trying to operate fixed time 
amount oil-temperature rise equipment in the above oil-temperature rise driving devices of the conventional 
hydraulic lift. However, when room temperatures, such as Nighttime and winter, are low, even if an oil 
temperature cannot rise easily and it operates oil -temperature rise equipment compared with the time when a 
room temperature is high, an oil temperature ends oil-temperature rise operation so much from a 
low-temperature disregard level, not rising. Moreover, since an oil temperature tends to fall when an 
elevator is stopped, the trouble of repeating oil-temperature rise operation repeatedly is for a short time. 
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[0005] Moreover, when oil-teiUp-ature rise operation is repeated in the case ofNighttime, there is a trouble 
that noise, such as a rotation sound of a motor and a sound of magnetic contact of operation, affects a 
sitting-room. On the other hand, where low temperature is detected, when an oil-temperature detector breaks 
down, it is continued, an oil temperature turns into an elevated temperature too much conversely, and 
oil-temperature rise operation has the trouble of doing damage to a hydraulic-circuit device. 
[0006] It aims at offering the oil-temperature rise driving device of the hydraulic lift which this invention 
was made in order to cancel the above-mentioned trouble, and it can carry out stable oil-temperature rise 
operation, and enabled it to carry out quiet oil -temperature rise operation to night. 
[0007] 

[Means for Solving the Problem] The oil-temperature rise driving device of the hydraulic lift concerning the 
1st invention of this invention controls the rotational speed of the motor separated from the hydraulic pump 
at the time of low-temperature detection based on the oil-temperature rise value under oil -temperature rise 
operation. 

[0008] Moreover, the oil -temperature rise driving device of the hydraulic lift concerning the 2nd invention 
changes the rotational speed of the motor at the time of oil-temperature rise operation by the environmental 
condition in the thing of the 1st invention. 

[0009] Moreover, the oil-temperature rise driving device of the hydraulic lift concerning the 3rd invention is 
made to make rotational speed of the motor at the time of oil-temperature rise operation a value lower than 
the time of the usual oil-temperature rise operation by the environmental condition in the thing of the 1st 
invention. 

[0010] Moreover, in the thing of the 1st invention, the oil -temperature rise driving device of the hydraulic 
lift concerning the 4th invention makes rotational speed of the motor at the time of oil -temperature rise 
operation a value lower than the time of the usual oil-temperature rise operation, and is made to make it long 
duration by the environmental condition. 

[0011] Moreover, in the thing of the 1st invention, the oil-temperature rise driving device of the hydraulic 
lift concerning the 5th invention will be distinguished from the abnormalities of oil-temperature rise 
operation, if the oil-temperature rise value under oil -temperature rise operation comes outside the 
predetermined range. 

[0012] Moreover, if the abnormalities of oil -temperature rise operation are distinguished, it is made for the 
oil-temperature rise driving device of the hydraulic lift concerning the 6th invention to stop a motor in the 
thing of the 5th invention. 

[0013] Moreover, the oil-temperature rise driving device of the hydraulic lift concerning the 7th invention 
detects the oil-temperature rise value under oil-temperature rise operation, and changes the command value 
of the rotational speed of the motor separated from the hydraulic pump with the oil-temperature rise value 
by which detection was carried out [ above-mentioned ]. 

[0014] Moreover, the oil-temperature rise driving device of the hydraulic lift concerning the 8th If the 
oil-temperature rise value under oil-temperature rise operation is detected, the command value of the 
rotational speed of the motor separated from the hydraulic pump is changed according to the oil-temperature 
rise value by which detection was carried out [ above-mentioned ], and the set-up environmental condition 
and an oil-temperature rise value comes outside the predetermined range While distinguishing from the 
abnormalities of oil-temperature rise operation, the above-mentioned predetermined range is changed 
according to the set-up environmental condition. 
[0015] 

[Embodiment of the Invention] Drawing 1 - drawing 4 are drawings showing the gestalt of 1 implementation 
of this invention, for drawing 1 , an important section functional block diagram and drawing 2 are [ a control 
circuit Fig. and drawing 4 of a whole block diagram and drawing 3 ] operation flow charts, and the same 
sign shows the same part among drawing. 

[0016] The oil-temperature detector with which 1 was prepared in the oil tank 16 ( drawing 2 ) of a 
hydraulic lift in drawing 1 , An oil-temperature rise operation judging means for 2 to be connected to the 
oil-temperature detector 1, and to judge implementation of oil-temperature rise operation based on an 
oil-temperature rise value, The oil -temperature rise driving device with which 3 carries out oil -temperature 
rise operation, an oil-temperature rise value detection means by which 4 detects an oil -temperature rise value 
for the oil-temperature data from the oil-temperature detector 1 as compared with the oil -temperature data in 
front of predetermined time, 5 is a motor rotational-speed adjustment means to order it the rotational speed 
of the motor under oil-temperature rise operation with the oil-temperature rise value from the 
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means 4. 



[0017] An environmental condition setting means to set up whether 6 is Nighttime for which the 
environmental situation of a current hydraulic lift, for example, the time amount which carries out 
oil -temperature rise operation, needs and an environmental condition, and to output to the motor 

rotational -speed adjustment means 5, An abnormality distinction means for 7 to judge the existence of 
abnormalities based on the oil-temperature rise value outputted from the oil -temperature rise value detection 
means 4, and the environmental condition outputted from the environmental condition setting means 6, and 
to send out a command to the motor rotational -speed adjustment means 5, 8 is a motor driving gear which 
drives the motor 9 shown in drawing 2 by the command of the motor rotational-speed adjustment means 5. 
[0018] The converter which R, S, and T change the three-phase alternating current into a 
three-phase-altemating-current power source, and changes 1 1 into a direct current in drawing 2 , The 
smoothing capacitor by which 12 was connected to the direct-current side of a converter 1 1 , the inverter 
which 13 is connected to a smoothing capacitor 12 and changes a direct current into the three-phase 
alternating current of an adjustable electrical potential difference and a variable frequency, The converter for 
regeneration by which 14 returns the regeneration power from an inverter 13 to AC power supply R, S, and 
T, and 15 are main contact which is inserted between an inverter 13 and a motor 9, and supplies and 
intercepts the output of an inverter 13. 

[0019] 16 is the oil tank in which the oil for a hydraulic lift drive is stored, and it is immersed by the motor 9 
and the oil-temperature detector 1 into the oil of an oil tank 16. The hydraulic pump with which 17 was 
combined with the motor 9 through the electromagnetic clutch 18, the solenoid valve which is connected to 
a hydraulic pump 17 for piping, drives 19 by solenoid 19a, and controls the flow of an oil, piping by which 
20 was connected to the oil hydraulic cylinder (not shown) from the solenoid valve 19, and 21 are the 
control devices which consisted of microcomputers, and are connected to an electromagnetic clutch 18, 
solenoid 19a, and the oil-temperature detector 1. 

[0020] The low-temperature detection contact at which + and - will close a direct-current control power 
source and 25a in drawing 3 if it operates with the output of the oil-temperature rise operation judging 
means 2 and predetermined low temperature is detected, the low-temperature detection contact which 
similarly opens 25b, and 26 are low-temperature detection relays. Similarly 26a and 26b of the normally 
open contact and 26c are [ a normally-closed contact and 27 ] the oil-temperature rise time limiting relays of 
a time-lag return form, the Nighttime detection contact which closes 27a and 27b at the normally open 
contact, and closes 28 at Nighttime, and 29 are the extended time limiting relays of a time-lag return form, 
and 29a is the normally open contact. 

[0021] Malfunction detection relay contact which will be opened if 30 is always closed and abnormalities 
are distinguished with the abnormality distinction means 7, and 31 are oil-temperature rise equipment 
equivalent to the oil-temperature rise driving device 3. 

[0022] Next, although actuation of the gestalt of this operation is explained, drawing 2 usually explains the 
actuation at the time first. At the time of usual, an electromagnetic clutch 18 is energized by the command 
from a control device 21, it operates, and the motor 9 and the hydraulic pump 17 are combined. If main 
contact 15 is energized at the time of starting and a control command is given to an inverter 13, the power 
which was changed into the direct current by the converter 11, and was changed into the alternating current 
with the inverter 13 will be supplied to a motor 9. 

[0023] Now, a motor 9 drives a hydraulic pump 17 through an electromagnetic clutch 18, and the oil in an 
oil tank 16 is supplied to an oil hydraulic cylinder through a solenoid valve 19 and piping 20, and raises a 
cage (not shown). Solenoid 19a is energized by the command from a control device 21 at the time of descent 
of a cage, and a solenoid valve 19 switches the passage of an oil. Now, an oil is returned to an oil tank 16 
from an oil hydraulic cylinder, and a cage is dropped. And the rise-and-fall rate of a cage is controlled by 
controlling the rotational speed of a motor 9 according to a predetermined transit pattern at the time of a rise 
of a cage and descent. 

[0024] Next, drawing 1 - drawing 3 explain the actuation at the time of oil-temperature rise operation. The 
oil temperature TH from the oil-temperature detector 1 measured last time at step SI is made into an oil 
temperature THB last time, and this input value is newly set as an oil temperature TH. An oil temperature 
TH judges whether it is below oil -temperature rise initiation temperature at step S2, if it progressed to step 
S3 and low-temperature detection contact 25a was closed, when it was the following, and it has exceeded, it 
will progress to step S4 and low-temperature detection contact 25a will be opened. 
[0025] It judges whether the low-temperature detection relay 26 is energized at step S5. Since 



low-temperature detection cor^PF25a closes at step S3 when an oil temperature is low, the low-temperature 
detection relay 26 is energized, and Contacts 26a and 26b are closed and open contact 26c. On the other 
hand, the oil-temperature rise time limiting relay 27 is energized in the circuit of (+)-(25b)-(26c)-(27)-(-) at 
the time of usual, and is closing Contacts 27a and 27b. For this reason, self-hold of the low-temperature 
detection relay 26 is carried out by closing of contact 26a. Moreover, the oil -temperature rise time limiting 
relay 27 is de-energized by disconnection of contact 26c, and starts the count of the time limit by it. This 
time limit is set as time amount required to raise an oil temperature. 

[0026] Moreover, since malfunction detection relay contact 30 is closed, if contact 26b closes, 

oil -temperature rise equipment 31 will operate. That is, a motor 9 is separated from a hydraulic pump 17, 

and rotates a control device 21 in order to de-energize an electromagnetic clutch 18. Now, an oil temperature 

rises gradually with generation of heat of a motor 9, and the rotation loss energy of an oil. This is 

oil -temperature rise operation. And if predetermined time passes, the oil -temperature rise time limiting relay 

27 will return, and contact 27a will open it. 

[0027] If an oil temperature is higher than oil -temperature rise initiation temperature at this time, since 
low-temperature detection contact 25a is also opened wide, the low- temperature detection relay 26 is 
de-energized, and Contacts 26a and 26b are opened wide, and close contact 26c. By disconnection of contact 
26b, oil-temperature rise equipment 31 serves as non-actuation, and a motor 9 stops and it ends 
oil -temperature rise operation. 

[0028] Now, if judged with the low-temperature detection relay 26 being de-energized at step S5, 
oil-temperature rise operation will not be performed, but it will progress to step S18, and the initial value 
flag SYOKI will be set as "0" as initial setting. When the low-temperature detection relay 26 is energized, it 
progresses to step S6, and it judges whether it is in early stages of oil-temperature rise processing. If it is the 
first stage, for "0", the initial value flag SYOKI will progress to step S7, will initialize rotational speed N to 
alpha, and will set the initial value flag SYOKI as "1." alpha is a rotational speed required to suppose that 
the flow chart of drawing 4 is processed for every minute, and raise it in 10 minutes from 15 degrees C 
(oil-temperature rise initiation temperature) of oil temperatures to 25 degrees C. Then, it progresses to step 
S13. 

[0029] If the initial value flag SYOKI is "1" at step S6, it will progress to step S8, the difference of this oil 
temperature TH and the last oil temperature THB will be calculated, and it will consider as the temperature 
rise value THD. Since the oil temperature is not rising in spite of judging whether the temperature rise value 
THD is lower than the predetermined value THS (for example, zero) at step S9, and carrying out 
oil -temperature rise operation, if low, it is judged as failure of oil-temperature detector 1 grade. And it 
progresses to step SIO and malfunction detection relay contact 30 is opened. Now, oil-temperature rise 
equipment 31 serves as non-actuation, and ends oil-temperature rise operation. 

[0030] If the temperature rise value THD is beyond the predetermined value THS in step S9, it will progress 
to step Sll, malfunction detection relay contact 30 will be closed, and oil-temperature rise operation will be 
continued. Next, it progresses to step S12 and the rotational speed N of a motor 9 is calculated by x(l/THD) 
N. For example, if it goes up by 1 degree C the 1st period (for example, 1 minute), rotational speed N will be 
set to alpha by the temperature rise value THD by 1 (initial value is N=alpha). If the temperature rise value 
THD is 0.5 the 2nd period, the value which doubled the rotational speed of the 1st period two will consider 
as the rotational speed (2xalpha) in the 2nd period. 

[0031] It judges whether it is the time zone of Nighttime at step S13, when it is not Nighttime, it progresses 
to step S14, and the Nighttime detection contact 28 is opened wide, the rotational speed of a motor 9 is set as 
N at step S15, and the predetermined value THS is set as beta (predetermined value for a check of a 
temperature rise). Next, in the time zone of Nighttime, the operating frequency of an elevator is small. 
Moreover, when a sitting-room is near the machine room, it worries about noise, such as a rotation sound of 
a motor 9, and a sound of magnetic contact of operation. Then, if judged as the time zone of Nighttime at 
step S13, it progresses to step S16 and the Nighttime detection contact 28 is closed, and the rotational speed 
N of a motor 9 will be set as one half, and will be controlled by step S17. Moreover, the predetermined value 
THS is set as beta/2. 

[0032] If rotational speed N of the Nighttime motor 9 is set to one half, since the temperature rise value 
THD will also be set to one half, this prevents carrying out malfunction detection by step S9 and SIO. 
Moreover, the extended time limiting relay 29 is energized by closing of the Nighttime detection contact 28, 
and contact 29a closes by it in the circuit of (+)-(27b)-(28)-(29)-(-). Now, the low-temperature detection 
relay 26 continues self-hold. That is, although the oil-temperature rise time limiting relay 27 will serve as 




non-actuation if predetermineo^Re expires, and contact 27a opens, the low-temperature detection relay 26 

is not de-energized by closing of contact 29a. 

[0033] Now, actuation is continued, the oil-temperature rise time limit is extended, and Nighttime is the 
rotational speed of the one half of the time zone of day ranges, and by performing oil-temperature rise 
operation over twice as many time amount as this, oil-temperature rise equipment 31 also reduces by half the 
rotation sound of a motor 9, and the count of actuation of magnetic contact, and reduces the noise given to a 
perimeter environment, here — step S8 — the oil-temperature rise value detection means 4 — step S9 — the 
abnormality distinction means 7 ~ in step SIO, steps S12, S14-S17 constitute the motor rotational-speed 
adjustment means 5, and step S13 constitutes the environmental condition setting means 6 for the 
abnormal-stop command means. 

[0034] Although the time when the temperature rise value THD is smaller than the predetermined value 
THS shall be distinguished from abnormalities in step S9 of drawing 1 , it will become still more desirable, 
if it is made to distinguish from both abnormalities when the temperature rise value THD is smaller than the 
predetermined range, and when large. Moreover, although the configuration including a relay circuit 
explained with the gestalt of the above-mentioned implementation, it is also possible to constitute all from 
software and it is clear that the same effectiveness is acquired. Moreover, it is also possible to change the 
oil-temperature rise initiation temperature of step S2 of drawing 1 according to the conditions set up with the 
environmental condition setting means 6. 
[0035] 

[Effect of the Invention] Since the rotational speed of a motor was controlled by the 1st invention and the 
7th invention of this invention based on the oil-temperature rise value as explained above, it is effective in 
the ability to raise an oil temperature to constant temperature by fixed time amount, without being 
influenced of a room temperature. 

[0036] Moreover, in the 2nd invention, since the rotational speed of the motor at the time of oil-temperature 
rise operation was changed by the environmental condition, it is effective in the ability to perform 
oil-temperature rise operation which does not have a bad influence on a perimeter environment. 
[0037] Moreover, in the 3rd invention, in order to make rotational speed of the motor at the time of 
oil-temperature rise operation into a value lower than the time of the usual oil -temperature rise operation and 
to make it into a long time further by the 4th invention by the environmental condition, the rotation sound of 
a motor and the count of actuation of magnetic contact are mitigated, and there is effectiveness which can 
maintain a quiet environment also at night. 

[0038] Moreover, in the 5th invention, since it was made to distinguish from the abnormalities of 
oil-temperature rise operation when the oil-temperature rise value under oil-temperature rise operation came 
outside the predetermined range, it is effective in abnormalities, such as an oil-temperature detector and 
oil-temperature rise equipment, being detectable. 

[0039] Moreover, in the 6th invention, since it was made to stop a motor when the abnormalities of 
oil-temperature rise operation were distinguished, useless oil-temperature rise operation is carried out, or it 
is effective in the ability to prevent damaging a device. 

[0040] Moreover, in the 8th invention, since the range of abnormality distinction was changed according to 
the environmental condition while distinguishing from the abnormalities of oil-temperature rise operation 
when the rotational speed of the motor at the time of oil-temperature rise operation was changed according 
to the oil -temperature rise value and the environmental condition and the oil-temperature rise value came 
outside the predetermined range, it is effective in oil-temperature rise operation stabilized further being 
realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The important section functional block diagram showing the gestalt of 1 implementation of this 
invention. 

fPrawino 21 The whole block diagram showing the gestalt of 1 implementation of this invention. 
[Drawing 31 The control circuit Fig. showing the gestalt of 1 implementation of this invention. 
[Drawing 41 The operation flow chart which shows the gestalt of 1 implementation of this invention. 
[Description of Notations] 

1 Oil-Temperature Detector, 3 Oil-Temperature Rise Driving Device, 4 Oil-Temperature Rise Value 
Detection Means, 5 A motor rotational-speed adjustment means, 6 An environmental condition setting 
means, 7 Abnormality distinction means, 8 A motor driving gear, 9 A motor, 16 An oil tank, 17 Hydraulic 
pump, 18 An electromagnetic clutch, 26 An oil -temperature detection relay, 27 Oil-temperature rise time 
limiting relay, 28 The Nighttime detection contact, 29 An extended time limiting relay, 30 Malfunction 
detection relay contact, 31 Oil-temperature rise equipment, S8 oil-temperature rise value detection means, 
S9 An abnormality distinction means, SIO An abnormal-stop command means, S12, S14-S17 A motor 
rotational-speed adjustment means, S13 Environmental condition setting means. 
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